In our recent research on Er-doped short fibers for amplification, funded by the Engineering and Physical Research Council (UK), we have demonstrated that the Er-Ce-co-doped tellurite fibers can have twice as large a signal gain as Er-doped fibers (see Figure 1) using a 980nm excitation source.
In our recent research on Er-doped short fibers for amplification, funded by the Engineering and Physical Research Council (UK), we have demonstrated that the Er-Ce-co-doped tellurite fibers can have twice as large a signal gain as Er-doped fibers (see Figure 1 ) using a 980nm excitation source. 1 In this fiber, co-doping with cerium oxide (Ce 2 O 3 ) enhances the pump-inversion efficiency, allowing rapid inversion of ions to the desired 4 I 13/2 Erion energy level. This causes amplification from 1530-1580nm: the entire C-band and a part of the L-band. By controlling the doping of ions (Er and Ce), fiber length, and pumping scheme, the amplification bandwidth can be extended up to 1615nm into the L-band. The improvement in pump-inversion efficiency is noticeable by recording the diminution of green up-conversion in the fibers. However, the Tm-doped fibers cannot be pumped to achieve sufficient inversion for amplification from 1420-1520nm (see Figure 2) , which covers the S-band and the shorter wavelengths of S+-band. By sensitizing Tm-ions with Yb-ions, the 980nm excitation source can be used effectively. 2 This, surprisingly, also significantly reduces the blue upconversion emission at 480nm and allows the favorable 800nm amplified spontaneous emissions to build up and contribute to amplification in the 1420-1520nm bandwidth. 2 This scheme thus allows self-utilization of energy at 800nm for the inversion process and can be engineered to achieve larger gain than current (see Figure 2) . The tellurium-oxide fibers can also be co-doped with Tm and Er oxides for designing a single-pump-source-driven broadband source with 210nm bandwidth in the S-, C-, and L-bands. 
